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Safety isamajor factor influencing astate-wide All-Weather Airport Access Plan. The economic relationship between
aviation and communities throughout the state is an added benefit of this plan.

Michigan currently has 234 licensed
airportssupporting 4.7 million
annual operations (seeAppendix J
for alisting).
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EXECUTIVE SUMMARY

TheMichigan Department of Transportation (MDOT) and its Bureau of Aeronauticsrecognize theimportance of enhancing aviation safety by
providing anAll Wesather Airport AccessPlan. Additionally, thisplan supportsthe existing aviationindustry and stimulatesthe growth of aviation by
making airports more cost-effectiveto potentia businessusers.

Citiesand countiesbenefit directly and indirectly from air transportation through jobs, tourism dollars, and the rel ocation and growth of small and
medium sized industries. Theseindustriesrely on convenient, al-weather accessto airportsfor business, and to servedistant markets.

During periodsof low cloudsand reduced visibility, an airport can only be used with theaid of instrumentswhich alow flight through the poor
wegther conditions. By using Instrument Flight Rules(IFR), apilot canfly an aircraft safely when ceiling and visibility limitsdo not alow flight by
visua means. Thisenablesthe pilot to descend to minimum safealtitudesand allowsthe pil ot to seethe runway and land safely.

The precision of the navigational landing aids(inthe cockpit, onthe ground, or in space) determinesthe minimum altitudeand visibility apilot can
safely encounter and still seetherunway toland. The higher these minimums, the morefrequently a pilot hasto divert to an dternateairport during

periodsof adverseweather conditions. Anairport’ sutility to the businesscommunity, aswell asother users, isenhanced by increasing the preci-
sonof thenavigationa landing aidsavailable.

Plan Objectives

Thefollowing goa sand objectives have been defined asaframework for thisplan. All goalsand objectivesare set considering MASP 2000
recommendations.

1. Providepilotswith real timeaviation weather observationsat theairport for pre-flight planning, and whileairborne, to enhancethe safety of

flight operations.

2. M aximizethe devel opment of standard instrument approach procedurestoincreasetheaccessibility to moreairportsduring lessthanideal
weather periods.

3. Devel op adatacommunications network to permit aviation weather data sharing and dissemination.

4, Establish two-way communications between aircraft and FAA facilities.
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EXECUTIVE SUMMARY (continued)

Recommendations

All recommendationsfor thisplan are based on criteriadescribed under the plan guidelines. Local sponsor cost-share percentagesare asprevioudy
approved by the Michigan Aeronautics Commission (MAC) for theAll Weather AccessProgram. A periodic review of goalsand objectivesshall
be completed to maintain plan effectivenessand focus.

Thegod of thisplanisto ultimately achieveall-weather accessibility for Tier 1and Tier 2 airportsmeeting Air Carrier or Genera Utility airport
licensing requirements. Of the 234 licensed public-useairports, 87 are Tier Lairports(77 - air carrier or generd utility), and 25 Tier 2 airports (18-
generd utility). Fifty-threeof the 95 airports (77 + 18) have achieved al-weather accessibility (51 Tier Land 2 Tier 2). (SeeAppendix Efor alist
of thoseairports.) All-weather accessibility for anairport will beachieved when an airport isableto providethefollowing four servicesto pilotsfree
of any additiona charges.

1 A three-dimensional (3-D) precisioninstrument approach procedure. (Theultimategod isa3-D approach. However, the3-D GPS
program currently being devel oped by the FAA isexperiencing delays, so for the present time, apublished instrument approach satisfiesthis
sarvice)

2. Nationa Weather Service (NWS) and Federal Aviation Administration (FAA) approved current weather observations.

3. Weather dissemination capability.

4, Remoteground communicationswith Air Traffic Control .

Itisthegoal of thisplan to achieve all-weather accessibility at 100% of the Tier 1 and Tier 2 airports, however, that isnot practical. Todothat,

severd airportswould need toincur fiscal burdenswhichthey may not be ableto handle. These burdens could be dueto the need for land pur-

chase, treeclearing, and/or thelocal sharefor awesather package. Also, thereisthe potential for certain Tier 1 or Tier 2 airportsnot wanting to be
all-wesather accessiblefor their ownreasons. Therefore, itisthegoa to achieveall-westher accessibility at 71 Tier 1 and 2 airports (73%) during

theyear 2005, and to reach 80% by the year 2008.

Thisupdated plan, when approved by the Michigan Aeronautics Commission, will beused for planning and implementation of the All Westher

Airport Access Program for the period 2002 through 2006. Annually, aspecificlisting of airports proposed for equipment installation will be

submitted to the Michigan Aeronautics Commission for gpproval.

NOTE: All fiscal information containedinthisplanisbased on FY 2000 dollars. Noinflation factor hasbeen applied.
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EXISTING SYSTEM STATUS

1. Sate-wide enroute navigation

Ground Based Navigational Aids: The state
ownsfour Very-high-frequency Omnidirec-
tional Radio ranges (V ORs) with Distance

M easuring Equipment (DME) at Bad Axe,
Houghton Lake, Newberry and West Branch.
These systems complement the VORs operated
by the FAA to provide enroute navigation in
Michigan and an approach landing aid for the
airport wherethe VOR islocated aswell as
other airportswithin 30 nm of it. Thereareno
plansto add additional VOR sites.

Other Navigational Aids: The Global Position-
ing Satellite System (GPS) provides3-D
navigational capability throughout the
continental United States with accuracies much
greater than most ground-based navigational
aids. The Federal Aviation Administration has
proposed to begin phase-out of ground-based
navigational aidsin 2008.

ItiSAERQO’ s objective to provide dependable
state-wide enroute navigation down to 1,000

feet above ground level.
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EXISTING SYSTEM STATUS (continued)

2.

Instrument approach capability to licensed airports

TheBureau of Aeronautics iscurrently workingin cooperation with the FAA to devel op the next generation of instrument approaches
based on GPS. Todate, Michigan has 97 airportswith instrument approach capabilities, and 43 GPS stand-a one approachesto 32
airports. Thecost to Aeronauticswould be associated with airport projectsto improve or protect approach surfaces--land purchases,
treeclearing, etc. (See Appendix Ffor alisting of all airportswith instrument approaches.)

CITY AIRPORT RUNWAY CITY AIRPORT RUNWAY
Adrian Lenawee County 05/23 lonia lonia County 27
Ann Arbor Ann Arbor Municipal 06/24 Kalamazoo Kalamazoo/Battle Creek
Battle Creek WK Kellogg 05 International 05/23
Bellaire Antrim County 02 Lakeview Lakeview Griffith Field 09/27
Big Rapids Roben-Hood 27 Ludington Mason County 25
Cadillac Wexford 25 Mackinac Island Mackinac Island 26
Coldwater Branch County Memorial 06 Marlette Marlette Township 09/27
Detroit Grosse lle Municipal 22 Marquette Sawyer International 19
Drummond Drummond Island 08/26 Mason Mason-Jewett 27
Flint Bishop International 09 Menominee Menominee-Marinette 32
Frankfort Dow Memorial 15/33 Romeo Romeo State 36
Fremont Fremont Municipal 18 Saginaw MBS International 5/14/23/32
Grayling Grayling Army Airfield 14 Saginaw Saginaw County HW Browne 27
Greenville Greenville Municipal 28 Sturgis Kirsch Municipal 18
Harbor Springs Harbor Springs Municipal 10/28 Three Rivers Three Rivers Municipal 27
Howell Livingston County 13 Traverse City Cherry Capital 36
Troy Oakland Troy 09

SeeAppendix B for GPSApproach Priorities.
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Weather Briefing Systems: MDOT owns and operates 46 Weather
Briefing Systems. They provide pilotsaccessto pre-flight planning and
weather dissemination. Present annual cost to operated| briefing systemsis
$118,000. Thisexpenseissplit evenly withthelocal airport sponsors. See
Appendix H for alist of knownweather briefing systemsin Michigan.
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4. Aircraft cockpit communication capability at
licensed airports

By theend of FY 2001, MDOT will own 29 Ground Communi-
cation Outlets (GCOs) in partnership withlocd airport sponsors.
The GCOsass & pil otswith establishing communicationswith Air
Traffic Control or Hight Servicewhile ontheground at non-
towered airports. Thereisno cost to the Bureau of Aeronauticsto
operatethese systems. Theloca sponsor isresponsiblefor
operational expensesof the GCO. (SeeAppendix | for alist of al
arportsthat haveremote communications.)
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PLAN GUIDELINES

.  CRITERIA FORINVOLVEMENT BY MDOT

A. Saff Time
1. AirportsmustbeTier Lor Tier 2and licensed asanAir Carrier Airport or asaGenera Utility Airport.

2. Airportsmust meet or bewilling to meet federal approach standards specified in Federal Aviation RegulationsPart 77, Termina
Instrument Procedures (TERPS), and Advisory Circular 150/5300-13.

B. Financia

1.  Financid participationby MDOT inany project issubject to availability of statefunds. MichiganAeronautics Commission approval
isrequired for each project and specific termsof the cost-sharing arrangement.

2.  Theexigting cost sharing arrangement isasfollows:

a. For AWOS equipment, local shareis 10% of the cost to purchase and install and 50% of the cost to maintain and operate.
b. For weather briefing equipment, local shareis 10% to purchase and install and 50% of the cost to maintain and operate.
c¢. For GCO equipment, local share is 0% to purchase and install and 100% of the cost to maintain and operate.

C. Equipment

1.  Only systemsmeeting or exceeding applicable FAA standardswill be considered for stateuse. Inaddition, systemsfor ownership,

or participationin ownership by the state, will be compatiblewith federal, Internationa Civil Aviation Organization (ICAO), and
MDOT-owned systems.

2. MDOT will not purchaseand install any ground based electronic systemuntil itiscertified and availablefor public useand for which
airbornereceiversareavailable. Thisdoesnot precludeinvolvement in research and devel opment programs.
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PLAN GUIDELINES (Continued)

1. CRITERIA FOR PROJECT SELECTION

A. Tier 1airports(haveapriority over Tier 2and Tier 3)

B. Safety Enhancement

C. Economic Impact (Enable FAR 135 and 121 operations)

D. Community Commitment

E. Traffic- itinerant operations, commercia operations, based aircraft and type of aircraft
F. Airport Facilities- current and projected on the Airport Layout Plan (ALP)

G Environmenta Factors

H. Funding - sourcesand availability

l. Approaches- existing and planned

J. Benefit/Cost Formula (FAA Order 7031.2C) - must be 1.0 or greater
Benefit/Cost Ratiofor AWOS=[(A xB) + (CxD)]/LCC

A= GA +Military itinerant operations

B=  Sensor costsper itinerant operation - per Order 7031.2C, MDOT uses $21.49

C=  GA +Military local operations

D= Sensor costsper local operation - per Order 7031.2C, MDOT uses $2.34

LCC= LifeCycleCosts- per Order 7031.2C, fixed cost of $49,617 plussum of variable costsuniqueto applicable
sensoring devices. MDOT would use $150,505.
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FIVE YEARPLAN -- FY 2002

1.

STATE-WIDE ENROUTE NAVIGATION

Presently, there are no plansto further devel op the enroute navigation portion of the state system. The FAA plansto begin phase-
out of ground-based navaidsin 2008. MDOT will continue supporting state-owned VVORsfor fiscal year 2002.

Projected annual maintenance cost of existing equipment is$10,000.

ALL WEATHER AIRPORT ACCESSBILITY

Itisthegoa of the Investment Strategy Plan (January 2000) to bring three airportsup to al-weather access standardsannually. Al
weether accessi bility isconsidered achieved when the airport has apublished instrument approach, reporting of current wegther
conditions, pre-flight weather dissemination, and ground communicationstoATC and/or FSS. Currently, someairportshave
achieved all weather accessihility, but otherslack one or more of these services.

A. Instrument approach capability

Partner with the FAA in devel oping GPS stand-al one approaches.

Continueto submit approach requeststo the FAA to be devel oped for 2-dimensiona and 3-dimensional approaches (see
Appendix B).

Monitor and evaluate dternativetechnol ogiesfor instrument approach procedures.

Aeronauticsisworking with the Department of Military Affairsto explorethe possibility of replacing theVOR at the Gray-
lingArmy Airfield. Thenew replacement VOR will likely bemaintained by AERO personnel.

B. Weather reporting
Siteandinstall threeAWOS systems and replace aged weather data collection equipment at existing Sites, depending on
availablefunding. (Thisprogramreliesupon anannua funding appropriation, therefore, multi-year funding cannot be
guaranteed in advance. New AWOSingtallationswill bedonefrom apriority list (seeAppendix C), inaquantity deter-
mined by theavailablefunding. Onceexact fundingisknown, specific Steswill bebrought annualy beforetheMichigan
AeronauticsCommissionfor gpproval.)
Evaluate outsourcing AWOS mai ntenance dueto staffing considerations.

Total project cost is$285,000 for purchase and installation of three systems and $169,000 for operation and maintenance
of 33 systems.

Total cost to replace the aged data coll ection equipment could be $160,000.

L ocal sponsor shareis 10% for purchase/ingtallation and 50% for operationsand maintenance.
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C. Pre-flight weather dissemination
Install awesather briefing system in conjunction witheachAWOSingtallation.
Evauatedl airportsfor possiblelocationsof abriefing system wherean AWOSA SOS dready existsor whereabriefing
system would be advantageous without an AWOS (see Appendix A for airportsto evaluate).
Projected cost is$1,125 for purchase and instal lation of three systems, and $123,000 for operations and mai ntenance of 49
sysems.
Local sponsor shareis 10% for purchase/install ation and 50% for operations and mai ntenance.

D. Ground communications
Install GCOsat fivelocations, depending on availablefunding. (Sinceannual funding level scannot be guaranteed, new
GCOingallationswill bedonefrom apriority list, [seeAppendix D], inaquantity determined by the availablefunding.
Onceexact fundingisknown, specific siteswill bebrought annually beforethe Michigan Aeronautics Commissionfor

approval.)
Total projected cost for purchaseand installation of five systemsis$36,500.

Thereisno cost to the Bureau of Aeronauticsfor operation and maintenance. Local sponsor isresponsiblefor operational
expenses of the GCO.

3. EMERGING TECHNOLOGIES
Continueto monitor the progress of the development of the WxLink Airborne Datalink System, Wide Areaand Loca AreaAug-
mentation Systems, the Transponder Landing System, and other devel opments.

4. PROJECTED PROGRAM COST for FY 2002

Category Equipment* Operations** TOTAL
Navaids $0 $10,000 $10,000
AWOS 445,000 169,000 614,000
Briefing Systems 1,125 123,000 124,125
GCO 36,500 0 36,500
TOTAL $482,625 $302,000 $784,625

*  Equipment costs based on purchase and installation of 3 AWOS,
3 Weather Briefing Systems and 5 GCOs.  AWOS equipment cost includes
replacement of data collection equipment

**  Operations numbers include cost to operate complete state system.
AWOS cost includes data collection systems.

All-weather accessibility isprojected to beachieved at 7 airportsin FY 2002.
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FY 2003

1.

STATE-WIDE ENROUTE NAVIGATION
Continue supporting state-owned VORsfor FY 2003. Projected cost is$10,000.

ALL WEATHER AIRPORT ACCESSBILITY

A.

Instrument approach capability

Continueto partner with the FAA in devel oping GPS stand-al one approaches.

Continueto submit approach requeststo the FAA to be developed for 3 dimensiona and 2 dimensiona approaches (seeAppen-
dix B).

Monitor and eval uate aternative technol ogiesfor instrument approach procedures.

Weather reporting

Siteandinstall AWOS systems depending on availablefunding. (Sincemulti -year funding cannot be guaranteed in advance, new
AWOSingd lationswill bedonefromapriority list (seeAppendix C) inaquantity determined by theavailablefunding. Once
exact fundingisknown, specific steswill bebrought annualy beforethe Michigan AeronauticsCommissionfor approval.)
Dueto staffing considerations, continueto eva uate outsourcing AWOS maintenance.

Projected cost is$380,000 for purchase and install ation (based on projection of theinstallation of four systems) and $198,000
for operationsand maintenance of 37 systems.

L oca sponsor shareis10% for purchase/ingtall ation and 50% for operationsand maintenance.

Pre-flight weather dissemination

Instal | aweather briefing system in conjunction witheachAWOSingta lation.

Continueto evaluateall airportsfor possiblelocations of abriefing system whereanAWOSA SOS dready existsor wherea
briefing system would be advantageous without an AWOS (seeAppendix A).

Projected cost is$1,500 for purchase and ingtall ation (based on aprojection of theinstallation of four systems) and $130,000
for operationsand maintenance of 53 systems.

L ocal sponsor shareis10% for purchase/ingtall ation and 50% for operation and maintenance.
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D. Ground communications
Install GCOsinaquantity dependent on availablefunding. (Sincefunding cannot be projected, new GCO ingtallationswill
bedonefromthepriority list, [seeAppendix D] inaquantity determined by theavailablefunding. Onceexact fundingis
known, specific siteswill be brought beforethe Michigan Aeronautics Commission for approval.)
Projected cost is$43,800 for purchase and instal lation (based on aprojection of theinstallation of six systems.)
Thereisno cost to the Bureau of Aeronauticsfor operation and maintenance. Local sponsor isresponsiblefor operational
expenses of the GCO.

EMERGING TECHNOLOGIES
Continueto monitor the progress of the devel opment of the WxLink Airborne Datalink System, Wide Areaand Loca AreaAug-
mentation Systems, the Trangponder Landing System, and other devel opments.

PROJECTED PROGRAM COST for FY 2003

Category Equipment* Operations** TOTAL
Navaids $0 $10,000 $10,000
AWOS 380,000 198,000 578,000
Briefing Systems 1,500 130,000 131,500
GCO 43,800 0 43,800
TOTAL $425,300 $338,000 $763,300

*  Equipment costs based on purchase and installation of 4 AWOS
4 Weather Briefing Systems and 6 GCOs.

**  QOperations numbers include cost to operate complete state system.
AWOS cost includes data collection system.

All-weather accessibility isprojected to beachieved at 4 airportsin FY 2003.
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FY 2004

1.

STATE-WIDE ENROUTE NAVIGATION
Continue supporting state-owned VORsfor FY 2004. Projected cost is$10,000.

ALL WEATHER AIRPORT ACCESSBILITY

A.

Instrument approach capability

Continueto partner withthe FAA in devel oping GPS stand-al one approaches.

Continueto submit approach requeststo the FAA to be devel oped for 3-dimensional and 2-dimensiona approaches(see
Appendix B).

Continueto monitor and eval uate alternative technol ogiesfor instrument approach procedures.

Weather reporting

Siteand install AWOS systems depending on availablefunding. (Sincemulti-year funding cannot be guaranteed in advance,
new AWOSingallationswill bedonefrom apriority list (seeAppendix C) inaquantity determined by theavailablefunding.
Onceexact fundingisknown, specific Steswill bebrought annually beforethe Michigan Aeronautics Commissionfor
approval.)

Dueto staffing considerations, continueto eva uate outsourcing AWOS maintenance.

Projected cost is$380,000 for purchase and install ation (based on projection of theinstallation of four systems) and
$219,000 for operations and maintenance of 41 systems.

L ocal sponsor shareis 10% for purchase and install ation and 50% for operation and maintenance.

Pre-flight weather dissemination

Install aweather briefing systemin conjunction with eechAWOSingtal lation.

Continueto evaluateall airportsfor possiblelocationsof abriefing systemwherean AWOSASOS dready existsor where
abriefing system would be advantageouswithout an AWOS (seeAppendix A).

Projected cost is$1,500 for purchase and install ation (based on aprojection of theinstallation of four systems) and
$137,000 for operation and maintenance of 57 systems.

L ocal sponsor shareis 10% for purchase and installation and 50% for operations and mai ntenance.
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D. Ground communications

Install GCOsinaquantity dependent on availablefunding. (Sincemulti-year funding cannot be guaranteed in advance, new
GCOingallationswill bedonefromthe priority list [seeAppendix D] inaquantity determined by the avail ablefunding.
Onceexact fundingisknown, specific Steswill bebrought annually beforethe Michigan Aeronautics Commissionfor
approval.)

Projected cost is$43,800 for purchase and installation (based on aprojection of theingtalation of six systems.)
Thereisno cost to the Bureau of Aeronauticsfor operation and maintenance. Local sponsor isresponsiblefor operational
expenses of the GCO.

EMERGING TECHNOLOGIES
Continueto monitor the progress of the development of the WxLink Airborne Datalink System, Wide Areaand Loca AreaAug-
mentation Systems, the Transponder Landing System, and other devel opments.

PROJECTED PROGRAM COST for FY 2004

Category Equipment* Operations** TOTAL
Navaids $0 $10,000 $10,000
AWOS 380,000 219,000 599,000
Brigfing Sysems 1,500 137,000 138,500
GCO 43,800 0 43,800
TOTAL $425,300 $366,000 $791,300

*  Equipment costs based on purchase and installation of 4 AWOS
4 Weather Briefing Systems and 6 GCOs.

**  Operations numbers include cost to operate complete state system.
AWOS cost includes data collection systems.

All-weather capability isprojectedto beachieved at 4 airportsin FY 2004.
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FY 2005

1.

STATE-WIDE ENROUTE NAVIGATION
Continue supporting state-owned VORsfor FY 2005. Projected cost is$10,000.

ALL WEATHER AIRPORT ACCESSBILITY

A.

Instrument approach capability

Continueto partner withthe FAA in devel oping GPS stand-a one approaches.

Continueto submit approach requeststo the FAA to be devel oped for 3-dimensiona approaches (seeAppendix B).
Monitor and eval uate aternative technol ogiesfor instrument approach procedures.

Weather reporting

Siteandinstall AWOS systems depending on availablefunding. (Sincemulti year funding cannot be guaranteed in advance,
new AWOSingallationswill bedonefrom apriority list [seeAppendix C] inaquantity determined by theavailablefunding.
Onceexact fundingisknown, specific Steswill bebrought annually beforethe Michigan Aeronautics Commissionfor
approval.)

Dueto staffing cons derations, continueto eval uate outsourcing AWOS mai ntenance.

Projected cost is$380,000 for purchase and install ation (based on projection of theinstallation of four systems) and
$240,000 for operation and maintenance of 45 systems.

Local sponsor shareis 10% for purchase/install ation and 50% for operationsand maintenance.

Pre-flight weather dissemination

Instal | aweather briefing system in conjunction witheachAWOSingta lation.

Continueto evaluateall airportsfor possiblelocationsof abriefing sysstemwherean AWOSASOS dready existsor where
abriefing system would be advantageouswithout an AWOS (seeAppendix A).

Projected cost is$1,500 for purchase and install ation (based on aprojection of theinstallation of four systems) and
$138,000 for operation and maintenance of 61 systems.

L ocal sponsor shareis10% for purchase/ingtall ation and 50% for operation and maintenance.
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D. Ground communications
Evauate ground communicationsat al Michigan airportsto determineif moreairports need remote communication. Install
GCOs, asnecessary, in aquantity dependent on availablefunding. (Sincemulti-year funding cannot be guaranteedin
advance, new GCO ingtdl lationswill bedonefromthepriority list (see Appendix D) inaquantity determined by theavall-
ablefunding. Onceexact fundingisknown, and if specific Stesremain, they will be brought annually beforethe Michigan
AeronauticsCommissionfor gpprova.)
Projected cost is$36,500 for purchase and install ation (based on aprojection of theinstallation of five systems.)
Thereisno cost to the Bureau of Aeronauticsfor operation and maintenance. Local sponsor isresponsiblefor operational
expenses of the GCO.

EMERGING TECHNOLOGIES
Continueto monitor the progressof the devel opment of the WxLink Airborne Datalink System, WideAreaand Loca AreaAugmentation
Systems, the Transponder Landing System, and other devel opments.

PROJECTED PROGRAM COST for FY 2005

Category Equipment* Operations** TOTAL
Navaids $0 $10,000 $10,000
AWOS 380,000 240,000 620,000
Brigfing Sysems 1,500 138,000 139,500
GCO 36,500 0 36,500
TOTAL $418,000 $388,000 $806,000

*  Equipment costs based on purchase and installation of 4 AWOS
4 Weather Briefing Systemsand 5 GCOs.

** Operations numbers include cost to operate complete state system.
AWOS cost includes data collection systems.

Dueto thelimited number of airportsthat arewilling or ableto meet the necessary fiscal obligation to achieveall-weather
accessi bility asof September 2001, it isdifficult to project the number that will achieveal-weather accessibility in FY 2005.
Whilethreeairportsare projected, abetter prognosiswill be determined asthe year approaches.
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FY 2006

1.

STATE-WIDE ENROUTE NAVIGATION
Continue supporting state-owned VORsfor FY 2006. Projected cost is$10,000.

ALL WEATHER AIRPORT ACCESSBILITY

A.

Instrument approach capability

Continueto partner withthe FAA in devel oping GPS stand-a one approaches.

Continueto submit approach requeststo the FAA to be devel oped for 3-dimensiona approaches (seeAppendix B).
Monitor and eval uate aternative technol ogiesfor instrument approach procedures.

Weather reporting

Siteand install AWOS systems depending on availablefunding. (Sincemulti-year funding cannot be guaranteed in advance,
new AWOSingtallationswill bedonefrom apriority list [Appendix C] inaquantity determined by the avail ablefunding.
Onceexact fundingisknown, specific Steswill bebrought annually beforethe Michigan Aeronautics Commissionfor
approval.)

Dueto staffing considerations, continueto eva uate outsourcing AWOS maintenance.

Projected cost is$380,000 for purchase and install ation (based on projection of theinstallation of four systems), and
$261,000 for operations and mai ntenance of 49 systems.

L ocal sponsor shareis10% for purchase/ingtall ation and 50% for operation and maintenance.

Pre-flight weather dissemination

Install aweather briefing systemin conjunction with eechAWOSingtal lation.

Continueto evaluateall airportsfor possiblelocationsof abriefing sysstemwherean AWOSASOS dready existsor where
abriefing system would be advantageouswithout an AWOS (seeAppendix A).

Projected cost is$1,500 for purchase and install ation (based on aprojection of theinstallation of four systems), and
$144,000 for operation and mai ntenance of 65 systems.

L ocal sponsor shareis 10% for purchase and install ation and 50% for operation and maintenance.
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D. Ground communications
By thistimeintheprogram, all Tier 1 and Tier 2 digibleairportswould haveremote communication. Therefore, thisplan-
ning activity would be compl eted.

EMERGING TECHNOLOGIES
Continueto monitor the progressof the devel opment of the WxLink Airborne Datalink System, WideAreaand Loca AreaAugmentation
Systems, the Transponder Landing System, and other devel opments.

PROJECTED PROGRAM COST for FY 2006

Category Equipment* Oper ations** TOTAL
Navaids $0 $10,000 $10,000
AWOS 380,000 261,000 641,000
Briefing Systems 1,500 144,000 145,500
GCO 0 0 0
TOTAL $381,500 $415,000 $796,500

*  Equipment costs based on purchase and installation of 4 AWOS
4 Weather Briefing Systems and no GCOs.
**  Operations numbers include cost to operate complete state system.

Duetothelimited number of airportsthat arewilling or ableto meet the necessary fiscal obligation to achieveal-weather accessibility
asof September 2001, itisdifficult to project the number that will achieveall-weather accessibility in FY 2006. Whilethreeairports
areprojected, abetter prognosiswill be determined asthe year approaches.
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GLOSSARY

AWOSASOSAWSS: Automated weather observing systemsare generally categorized asAutomated Weather Observation Systems
(AWOQS), Automated Surface Observation Systems (ASOS), or Automated Weather Sensors Systems (AWSS). A SOS equipment hasbeen
purchased exclusively by the FAA andthe NWS, but the contract hasexpired. The FAA isdevelopingan AWSS program to replace old systems
and expand to new locations. MDOT owns 30 AWOS systemswhich cost approximately $55,000 per system. Along with AWOS, MDOT has
purchased data coll ection equipment that allows current weather information from al state-owned systemsto be collected and sent to the National
Airspace Datalnterchange Network (NADIN) for distribution to Flight Service Stations, the National Wesather Service, and other weather service
providers. Thisdatacollection equipment costsapproximately $6,500. Thecost toinstall an AWOSisdependent on theairport environmentin
whichitisinstalled. Installation costs have averaged between $8,000 and $15,000 per airport.

GPS:. TheGlobal Positioning Satellite System hasbeen availableto civilian userssince early 1991, and the FAA has been pursuing the concept of
making GPSthe sole source of navigationinthe United States. GPSisableto providethree-dimensiona (3-D) guidancewith accuraciesinthe
neighborhood of 100 meters (300 feet). Sincetheaccuracy of GPSisnot sufficient to allow 3-D guidancefor aircraft, the FAA iscurrently devel-
oping and implementing augmentation systemsto GPS. One augmentation systemisknown asthe WideAreaAugmentation System (WAAYS),
which was expected to be equivalent to aCategory-1 Instrument Landing System (ILS). WithWAAS, GPSwill providethe FAA with the capabil-
ity to use 3-D navigation guidance throughout the continental United Statesup to 100,000 feet. The FAA isasodeveloping aL ocal AreaAugmen-
tation System (LAAYS) that will permit very preciseaircraft navigational guidance down to theground, whichwill be equivaent to Category | and 11/
11 Instrument Landing Systems. If the FAA’s plansgo according to schedul e, ground-based navigational aidswill beginto be phased out in 2008.
By phasing out these navaids, the FA A isexpected to save millionsannually by eliminating the need to maintain antiquated systems.

GCO: Ground Communication Outlets arethe cost-effective cousins of thetypical Remote Communication Outlets (RCOs). GCOsprovide
inexpens ve communication capability between aircraft ontheground and either an Air Traffic Control (ATC) facility or aHight Service Station
(FSS). Apilotinitiatesthe communication process by keying their microphonefour times (for ATC) or six times (for FSS), which causesthe GCO
todia theappropriatefacility. Whenthefacility answersthephoneat their end, thepilot, from the cabin of hisaircraft, and thefacility can conduct a
conversation asif thepilot were using atelephone. By using this process, operationa expensesare greatly reduced for the sponsoring airport.
GCOsenablepilotsto obtain aclearancefrom ATC prior to getting airborne or closeflight plans.

M ASP 2000: TheMichiganAviation System Plan 2000 was devel oped by the Michigan Department of Transportation, through the combined

effortsof the Bureaus of Aeronauticsand Transportation Planning. TheMASPisatool to guidethe development of the state’ s public-useairports
by identifying airport needsin responseto the state’ sgoasand objectives.
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GL OSSARY (continued)

Weather Briefing System: A Weather Briefing system, formerly known asPilot Information Center, isthe name adopted by the Bureau of
Aeronauticsfor computer-based machinesthat provide the capability of disseminating current weather conditionsfor pilots. MDOT supportstwo
machines, the Weather Mation IV, manufactured by CLH, Inc., and the PILOTbrief Viector machine, manufactured by Wesather ServicesInterna
tional (WSl). Both systemsare capable of providing up-to-the-minute weather updatesvia satellite communications, aswell asNEXRAD wesather
graphicsand theability tofileaflight plan.

Transponder Landing System: The Transponder Landing System (TL S) was designed to meet Category | precision approach standards
for al-weather landingsto minimaof 200 feet decison dtitudeand 1/2 milevisbility totheairport runway. TLSisespecidly adaptableto difficult
airportsthat cannot use existing precision approach aids such asthe Instrument Landing System (ILS). The FAA isaso exploring backup and
support technologiesfor GPSandisconsideringthe TLS. Unfortunately, TL S currently will not beapublic approach system, but rather approved
only for flight crewswho receive specia training and are certified to fly that approach. The system requiresaground operator to select the codeto
match the transponder code of theaircraft wanting to fly the approach. Dueto the requirement to match these codes, only oneaircraft may beon
theapproach at any giventime.

WXL ink: WxLink isaweather datalink systemintheaircraft, developed by ARNAV Systemsinc., that allows pilotsto obtain current graphic
and text weather information from theaircraft. Theweather information can be superimposed on amoving map displayed intheaircraft andisless
than 10 minutesold when received inthe cockpit. ARNAYV completed their nationwide network in 1998. In addition to weather delivery, services
includeflight following, dispatch control, 2-way text communications, westher acquisition and downlink.
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